The accumulation of factors like climate variability, epidemics and the increasing mobility of people around the world have increased the devastator impact of disasters. Furthermore, people have become more aware and exigent especially in terms of healthcare. Hence, a lot of pressure has been exercised on the healthcare system. Home Health Care (HHC), as a vital component of the healthcare system is facing manifolds crisis that can undermine its activities. This paper addresses the question of HHC vulnerability assessment. We use digraph presentation and matrix operations in order to synthetize indexes that infer the severity of crisis situations that a HHC facility could face, based on the predefined criteria. We introduce dynamic vulnerability assessment that takes into account cascading events over time. Vulnerability Priority Index (VPI) has been proposed to support decision-making related to the design of countermeasures and mitigation policies.
INTRODUCTION
Today, the accumulation of risks associated with factors such as increasing urbanization, climate variability, epidemics, increasing mobility of people and goods around the world, has increased the disruptive impacts of various disasters. Besides, being aware of the recent events (terrorist attack all over the world, new epidemics such as Ebola and Zika, floods, etc.), we have noticed the lack of proactivity in our health system to anticipate its responses to unpredictable crises, due to the lack of knowledge on crisis situations, insufficient preparation and finally, a daily routine usually experienced in emergency and not in serenity. All these factors, have intensified the pressure on the health care sector. Home health care has become a vital component of the health care system (Rest and Hirsch 2015) . During the last decades, HHC has known a rapid growth. Nonetheless, the fact that HHC facility has its patients geographically decentralized and engages a lot of stakeholders (nurses, deliverers, doctors, hospitals, etc.) makes its management burdensome especially in times of crisis, and subsequently more vulnerable. Our research focus is the vulnerability assessment for HHC facility facing health crisis. We are working in collaboration with the 3rd biggest French HHC structure that denoted as HHC X. In order to better manage crisis and mitigate the consequent losses, we need to measure the impact of this crisis on the daily running of HHC X in terms of vulnerability. The need for Vulnerability assessment is undeniable since it is one of the most important task of the risk assessment process. It takes into account not only the system components, the layout, and the interactions between different actors but, also their failure modes based on a set of threats scenarios (Baker, 2005) . The main goal of this phase is to assess the system's preparedness while facing a crisis situation. In general, the assessment phase is lined with managers and technical staff (Baker, 2005) . Assessors need a set of criteria or indexes to make their judgments so that they can evaluate the situation and take further decisions. A good index system should be easy to interpret, facilitates the evaluation task and makes it reasonable (Deng and Zheng, 2006; Tian and Yang, 2008; Ju et al., 2012) . In HHC, several actors, exchanging a lot of informational and material flows, interact with each other. In a context of vulnerability assessment, it is worth taking into account all these particularities. In this paper, we aim at developing a set of vulnerability assessment indexes related to each component (actor and flow) for the purpose in analysing the criticality of the crisis situation. We propose an approach to assess the vulnerability of HHC facility (actors and flows) taking into account several criteria and the different dependencies and influence between the actors. The approach is based on graph theory and matrix operations.
The paper brings the following contributions: -Define a set of criteria for vulnerability assessment of each actor and flow facing different types of crisis. -Provide indexes to assess the vulnerability of actors and flows based on actor resilience and flow robustness, using matrix operations that do not necessitate a big computational effort. -Define the notion of dynamic vulnerability that takes into account the cascading events over a defined horizon of time. -Define the Vulnerability Priority Index (VPI).
The remainder of the article is organized as follows. The present section introduces the paper and defines the general
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